Cholinergic and nitrergic neuronal networks in the goldfish telencephalon.
The general organization of cholinergic and nitrergic elements in the central nervous system seems to be highly conserved among vertebrates, with the involvement of these neurotransmitter systems now well established in sensory, motor and cognitive processing. The goldfish is a widely used animal model in neuroanatomical, neurophysiological, and behavioral research. The purpose of this study was to examine pallial and subpallial cholinoceptive, cholinergic and nitrergic populations in the goldfish telencephalon by means of histochemical and immunohistochemical techniques in order to identify neurons containing acetylcholinesterase (AChE), choline acetyltransferase (ChAT), NADPH-diaphorase (NADPHd), and neuronal nitric oxide synthase (nNOS), and to relate their distribution to their putative functional significance. Regions containing AChE-labeled neurons represented terminal fields of cholinergic inputs as well as a widespread distribution of AChE-related enzymes; these regions also usually contained NADPHd-labeled neurons and often contained small numbers of nNOS-positive cells. However, the ventral subdivisions of the medial and lateral parts of the dorsal telencephalic area, and the ventral and lateral parts of the ventral telencephalic area, were devoid of nNOS-labeled cells. ChAT-positive neurons were found only in the lateral part of the ventral telencephalic area. ChAT- and nNOS-positive fibers exhibited a radial orientation, and were seen as thin axons with en-passant boutons. The distribution of these elements could help to elucidate the role of cholinergic and nitrergic neuronal networks in the goldfish telencephalon.